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Pe3yabTaThbl 0CBOCHHSA Y4€OHOI0 NpeaMeTa

BbInyCKHUK HAY4YUTCH:

e coOMIOAaTh MpaBmiia OE30MACHOCTH U OXPaHbI Tpyia Ipu paboTe ¢ yueOHbIM U J1abopaTOPHBIM 000PYAOBAHUEM;
e TIOHMMATh CMBICT OCHOBHBIX (PU3NYCCKUX TEPMHHOB: (hU3MUECKOE Telo, (PU3MUECKOe SBJICHHE, (PU3MUeCKas BETUIHHA, CIMHULIBI H3MEPCHUS;

e pacClOo3HaBaTb HpO6J’I€MLI, KOTOPBIC MOKHO PCHINTD IIPU ITIOMOIIH (I)I/ISI/I‘ICCKI/IX MCTOJO0B; aHAJIU3UPOBATHb OTACIIbHBIC 3TAllbl
IMPOBCACHU HCCJ'ICI[OB&HHFI W UHTCPIPECTUPOBATDL PE3YJIbTATHI Ha6J'IIo,Z[eHHI>i H OIIBITOB,

° CTAaBUTH OIIBITHI ITO UCCIICAOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUN WU (1)I/I3I/I‘~I€CKI/IX CBOMCTB TeJI 0€3 NCIIOIb30BaHN MPpAMBIX I/ISMCpCHI/H\/JI; IIpHU 5TOM
dbopMyIupoBaTh MpodiIeMy/3a1aqy y4eOHOTO SKCIIEPUMEHTa; COOMPATh YCTAHOBKY M3 TPEUIOKCHHOTO 000pYI0BaHUS; TPOBOJAHUTH OIBIT U
(bopMyIUpOBATH BBHIBOJIBI.

HQI/IMC“IaHI/Ie. HpI/I IMMPOBCACHNU UCCIICAOBaHUA (I)I/ISI/ILIGCKI/IX SIBIICHUI HU3MCPUTCIIBHBIC HpI/I60pH HCIIOJIB3YIOTCH JIMIIb KaK JaTYUKU
HU3MCPCHUSA (I)I/ISI/I"ICCKI/IX BEIMYMH. 3al1CH MOKa3aHUH MMPAMBIX H3MepeHHfI B OTOM CJIy4dac HC Tpe6yeT051.

e TIOHMMATh POJIb HKCIIEPUMEHTA B MMOJyYeHUH HAyYHOH MH(OpMaIu;

e IIPOBOAUTH MpPsIMbIE U3MEPEHUS PU3NYECKUX BEITUUMH: BpEMS, paCCTOSIHUE, Macca Tena, 00beM, CHujia, TeMIepaTypa, atMmochepHoe
JIaBJICHNE, BIa)KHOCTh BO3/lyXa, HANPSKEHHUE, CUila TOKA, paauallMOHHBINA (OH (C UCIIOIB30BaHUEM JI03UMETpPA); IPU 3TOM BHIOMpATh
ONTUMAJIBHBINA CIIOCOO U3MEPEHUS U HCIOIb30BaTh MPOCTEUIIINE METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHHUI.

[Tpumeuanue. JIro6as yuebHas mporpaMmMa A0KHA o0ecrieunBaTh OBJIa/leHuEe IPSIMBIMU U3MEPEHUSIMU BCEX MEPEUUCICHHBIX (PU3NYECKUX BETUUHH.

e TIPOBOJAUTH UCCIIECTOBAHKE 3aBUCUMOCTEN (PU3NUYECKUX BETUYHMH C UCTIOJIb30BAHUEM IIPSIMBIX U3MEPEHUH: TIPU TOM KOHCTPYHPOBATh
YCTaHOBKY, (PMKCHUPOBATH PE3YIHTATHI MOJTYIEHHON 3aBUCUMOCTH (PH3NYECKUX BETUYHMH B BUJIE TAOIUIT U TpaWKOB, AEIaTh BHIBOIBI
IO pe3yJbTaTaM UCCIIEI0BAHMS;

e TIPOBOAMUTH KOCBEHHBIC M3MEPEHUS PUZNUYECKUX BETUYHH: TP BBHIMOJTHEHUN U3MEPEHUH cOOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY,
clenysl MPeAsIoKeHHON HHCTPYKIIMU, BBIUMCIISTH 3HAUEHUE BEIMUMHBI U aHAJIM3UPOBATH IMOTYYCHHBIE PE3YNbTAThl C YUETOM 3a/1aHHOM
TOYHOCTH U3MEPEHHUI;



e AHAJIM3UPOBATH CUTYAllUU IMPAKTUKO-OPUCHTHUPOBAHHOI'O XapPAKTCPA, Y3HABATH B HUX HNPOABJIICHUC U3YUYCHHBIX (bI/I3I/I‘-IeCKI/IX SIBIICHUI
niIn SaKOHOMepHOCTeﬁ W IPUMEHATh UMCIOINNECA 3HAHUA JJIA UX O6’BHCHCHI/I${;

e [IOHHUMATb IIPUHIUIIBI HeflCTBHH MallvH, HpI/I60pOB 1 TCXHHUYCCKHX YCTPOﬁCTB, YCIIOBUS UX 0€30IaCHOTO MCII0IL30BaHuUs B
HOBCGHHGBHOﬁ KHN3HH,

e HCII0JIb30BaTh IIPU BBINOJIHEHUH y4EOHBIX 33/1a4 HAyYHO-IOMYJIAPHYIO JIUTEPATYpy O GU3NUYECKUX SIBICHUX, CIIPABOYHbIE
Marepuaisl, pecypcsl IHTepHeT.

BbIHyCKHI/IK MOJYYHUT BO3MOKHOCTD HAYYUTHLCH:

e OCO3HABAaTb HCHHOCTb HAYYHBIX HCCHeﬂOBaHHﬁ, POJIb (1)I/I3I/IKI/I B paCllnpPCHHUHA Hpe,I[CTaBJ'IeHI/Iﬁ 00 OKpYyKaromeM MHUpPE U €€ BKIIaJ B
YIYUHICHUC Ka4Y€CTBA KU3HU;

e HCIIOJIb30BAaTh ITPHUEMBI ITIOCTPOCHUA (bHSI/I‘ICCKI/IX MO,HeHeﬁ, IIOUCKa 1 (1)OpMy.TII/Ip0BKI/I A0Ka3aTCJIbCTB BBIJIBUHYTBIX TUIIOTE3 U
TCOPCTUUCCKHUX BHIBOJOB HA OCHOBC OSMITMPUUCCKHN YCTAHOBJICHHBIX (baKTOB;

. CpaBHUBATb TOYHOCTH U3MECPCHUA (1)I/I3I/ILICCKI/IX BEJIMYMH I10 BEJIMUYMHE UX OTHOCUTEIILHOMU IMOTPCHIHOCTH IIPU NPOBEACHUUN MTPAMBIX HSMCPCHHﬁ;

e  CaMOCTOSITENFHO MPOBOJUTH KOCBEHHBIE M3MEPEHUSI U UCCIIETOBAHMS (PU3NUECKIX BETUYHH C UCTIOIb30BAaHUEM PA3THYHBIX CIOCOOOB
U3MepeHus GU3NUECKUX BEJIMYMH, BEIOMPATh CPEACTBA U3MEPEHUS C YIETOM HEOOXOIMMOM TOYHOCTH U3MEpPEHUH, 000CHOBBIBATH
BBIOOp crioco0a U3MepeHust, aIeKBaTHOTO TIOCTABJICHHON 3a/1aue, MPOBOIUTE OIICHKY IOCTOBEPHOCTH MOJTYyYEHHBIX PE3Y/IhbTaTOB;

e  BOCHIPHHHUMATh HHPOpMALHNIO (U3NUECKOTO COJEPKAHUS B HAYUHO-TIOMYJISIPHOM JIUTEpaType U CpeACcTBaX MacCOBOW MH(OpMaIiH,
KPUTHYECKH OLIEHUBAThH NOTY4YEHHYIO HH(POPMAINIO, aHAIN3UPYsI €€ COAep KaHUe U JaHHbIE 00 NCTOYHMKE MH(OpMAIH;

e CO3/7aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOLIEHUS O (PU3MUECKUX SBICHUSAX HA OCHOBE HECKOJIBKUX UCTOYHUKOB
uH(pOpMalliH, COITPOBOXK/IATh BBICTYINIEHNE MPE3eHTALMEN, YIUTHIBAs OCOOCHHOCTH ayAUTOPUU CBEPCTHUKOB.

Mexannuyeckue siBJeHHs
BbinyCKHUK Hay4uTCH:
. paco3HaBaTb MCXaHUYECKUC ABJICHUA U 00BACHATH HA OCHOBE HUMCIOIIINUXCA 3HAHUM OCHOBHEIE CBOMCTBA HJIH YCJI0BUA MTPOTECKAHUA OTUX

SIBJICHUIA: PAaBHOMCEPHOC U HCPABHOMCPHOC ABUKCHHUEC, PABHOMEPHOC U PABHOYCKOPECHHOC HpHMOHHHeﬁHOC JABUKCHHUEC, OTHOCUTCIIbHOCTD
MCXaHHNYCCKOI'O JBUKCHMA, CBO6OI[HOC maacHUeC TCJI, paBHOMEPHOC ABMXKCHUC 110 OKPYKHOCTH, HHEPL A, BBaHMOILCﬁCTBI/Ie TCJI, pPCAKTHBHOC



ABWIKCHUC, IICpCaada JaBJICHUA TBCPAbIMU TCIIAMU, JXUAKOCTSAMU U Ia3aMu, aTMOC(bepHOG AAaBJICHUC, TIJIaBAHUC TCJI, paBHOBCCHUC TBCPAbIX
TEJI, UMCIOIIUX 3aKPCIUICHHYIO OCh BpalllCHUA, KoJie0aTeIbHOE ABYXKXCHUE, PpE30HAHC, BOJTHOBOC ABHMXKCHUEC (SBYK),

e  ONUCHIBATh U3yYEHHBIEC CBOICTBA TEJI U MEXaHUUECKUE SBJICHUS, UCIIONb3Yys (DU3NMUeCKHe BEJTUUUHBI: ITYTh, IEPEMEIEHUE, CKOPOCTb,
yCKOpEeHUe, epuo]i oOpalleHus, Macca Tela, INIOTHOCTh BEIIeCTBa, CHila (CHila TSHKECTH, CHIIa YIIPYTrOoCTH, CHIIa TPEHHUS ), 1aBJICHUE, UMITYJIbC
Tela, KHHETUYeCcKasi JHepIus, MOTeHIINaIbHAas SHEePTus, MeXaHuyeckas padora, mexanuuyeckasi MoiHoctb, KI1/] npu coBepriuenun paboTs ¢
UCIOJIb30BaHUEM MPOCTOr0 MEXaHU3Ma, CUjla TPEHHs, aMIUTUTY/a, IEPUO] U YacTOTa KoJieOaHUi, JUIMHA BOJIHBI U CKOPOCTH €€
pacrnpoCcTpaHeHUs; PU ONMHMCAHUU IPABUIIBHO TPAKTOBATh (PU3NYECKHUI CMBICI UCIIONB3YEMBIX BEIMYUH, UX 0003HAUYCHUS U €IUHUIIBI
U3MEPEHUS], HAXOUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C IPYTUMU BEIMUYNHAMU, BBIYUCIISATH 3HAYCHHE
bu3nYeCcKOil BETUYNHBL;

e AQHAJM3UPOBATh CBOWCTBA TEJI, MEXaHUYECKUE SIBJICHUSI U ITPOLIECCHI, UCTIOb3Ys (PU3NUYECKUE 3aKOHBI: 3aKOH COXPaHEHUsI SHEPTUH,
3aKOH BCEMUPHOTO TATOTEHUS, IPUHLUI CYNEPIIO3ULINY CUII (HaX0oxXKIeHue paBHoaencTBytomen cuisl), I, I1 u 111 3akonst HetoToHa,
3aKOH COXpaHEHHUs UMITyJIbca, 3aKoH I'yka, 3akoH [lackans, 3akoH ApXxuMeza; Ipu TOM paszInyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA
U €70 MaTEMaTU4YECKOE BBIPAKEHUE;

e pasjin4aTb OCHOBHBIC NPU3HAKHU U3YYCHHBIX (1)I/I3I/I‘~ICCKI/IX MOZ[GJ'IGI\/’II MaTrepHrajibHasd TOUKA, MHCpUOHUAJIbHAA CUCTEMA OTCUCTA,

e  pelmaTh 3a/1a4M, UCTIONIb3Ys (PU3UUECKUE 3aKOHBI (3aKOH COXPAHEHUS YHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHUS, IPUHIUI CYNIEPIIO3UILIUH CUII,
I, IT u I1I 3akonbl Hhr0TOHA, 3aKOH COXpaHEHMs UMITYJIbCa, 3aKoH I'yka, 3akoH Ilackans, 3akoH Apxumesna) 1 GopMyIibl, CBA3bIBAIOIINE
¢u3nueckre BeTUUYUHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Tela, IIOTHOCTh BEIleCTBa, CHJla, JaBIeHUE, UMITYJIbC Tella, KHHETHYeCKast
9Heprus, NoTeHIHaIbHAs SHEPIusl, MeXaHn4yeckas padoTa, MexaHuyeckast MomHocTh, KITJ] mpoctoro Mexanusma, cuia TPEHUS CKOJIbKEHUS,
K03 PULIMEHT TpeHus, aMIUIUTY/1a, IEPUOJT ¥ YAaCTOTa KoJeOaHHM, IJIMHA BOJIHBI M CKOPOCTh €€ PaCIpOCTPaHEHNs1): Ha OCHOBE aHallu3a
YCIIOBHS 33/J]auyl 3alMChIBaTh KPAaTKOE YCIOBUE, BBIIEIATh (PM3NUECKHUE BEIMUMHBI, 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE JUIsI €€ pelIeHus,
IPOBOJUTH PacyeThl U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHHsI (PU3MUeCKON BEIMUHMHBI.

BblﬂyCKHl/lK MOJIYYMT BO3MOKHOCTb HAYYUTHLCHA:

e MHCIIOJB30BAaTh 3HAHUA O MCXAaHUYCCKUX ABJICHHUAX B HOBCGﬂHeBHOﬁ KHU3HHU JJIA obecneueHrs 0€30I1aCHOCTH npu 06paH_ICHI/II/I C HpI/I60paMI/I
N TCXHUYCCKHUMU YCTpOﬁCTBaMH, IJIL COXpAaHCHUA 3J0POBbA U CO6J'IIO,Z[CHI/ISI HOPM 5KOJIOTHYCCKOI'O IMOBCACHUS B OKPY)KaIOH.[eﬁ cpeac;
MMPUBOJUTE NPUMEPLI NPAKTHUYCCKOTO NCITOJIBb30BAHUA (1)I/ISI/II-IGCKI/IX 3HAHWM 0 MEXaHUYECKHUX SBICHUIX U (bPISI/ILIeCKI/IX 3aKOHaX; IMPUMCPLBL
HCIOJIL30BAaHUA BO30OHOBIISIEMBIX HCTOUYHHKOB OHECPIrruu; SKOJOTUICCKUX HOCJ'IG)ICTBI/II\/’I HCCIEA0BAHNA KOCMHUYCCKOI'O MPOCTPAaHCTB;

e  pa3IMyaTh PaHMIIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, TIOHUMATh BCEOOIUI XapakTep (pyH/IaMEeHTalIbHBIX 3aKOHOB (3aKOH COXPaHEHUs
MEXaHUYECKOM SHEPIUH, 3aKOH COXPAaHEHMsI UMITYJIbCa, 3aKOH BCEMUPHOTO TATOTEHHS) U OTPAHNYEHHOCTh MCIIOJIb30BaHMSI YACTHBIX
3aKOHOB (3akoH ['yka, Apxumena u ap.);



e HaxOJWTb AJCKBATHYIO MPEIUIOKEHHOM 3a1aue PU3NUECKYI0 MOJIENb, Pa3peliaTh MpooIeMy Kak Ha OCHOBE UMEIOIINXCS 3HAaHUH 110 MEXaHUKE
C MCII0JIb30BaHMEM MAaTEMaTHUYECKOIO anmnapara, Tak ¥ Ipy IOMOIIY METOJI0B OLIEHKH.

TennoBble ABICHUA
BbINYCKHUK HAYYUTCS:

. pacCiio3HaBaTh TCIUIOBLIC SABJICHUSA U 00BSACHATH Ha Oaze HUMCIOIIUXCA 3HAHWM OCHOBHBIE CBOMCTBA UJIN YCJIOBUA IIPOTECKAHUA DTUX SIBJICHUI:
,I[I/I(l)(i)y3l/lﬂ, H3MEHEHHEe 00beMa Tl IIpU Harp€BaHUuM (OXJ'Ia)KILCHI/II/I), OoBIIas CKUMAEeMOCTh ra3oB, Majiasad C’KMMAacMOCTb }KI/I):[KOCTGI\/'I " TBECPABIX
TCJI; TCIIJIOBOC PaBHOBECUEC, UCTIAPECHUC, KOHACHC AW, TINIABJICHUEC, KPUCTAJJIM3allUA, KUIICHUEC, BJIAX)KHOCTh BO34yXa, PA3JIMYHBLIC CITOCOOBI
TCIIonepcaaun (TCHJ’IOHPOBOI[HOCTB, KOHBCKIIU, I/ISJ'IyquI/Ie), arperaTHbiC€ COCTOAHUA BCUICCTBA,IIOTJIOIICHUC SHCPIUX IPpHU UCITAPpCHHUN
KHUAKOCTH U BBIACJICHUEC €C ITPHU KOHACHCAIIUU I1apad, 3aBUCUMOCTDb TEMIICPATYPbI KUIICHUA OT JAaBJICHUA,

e OIIKMCBhIBATH U3YYCHHBIC CBOIMCTBA TEJ U TEIIJIOBEIC SIBJICHUS, UCIIOJIB3Ys (1)I/I3I/I‘~I€CKI/IC BCJIIMYMHBI: KOJIMYCCTBO TCIIJIOTHI, BHYTPCHHAA
SHEPTrud, TEMIICpaTypa, YACIbHAA TCINIOCMKOCTb BCIICCTBA, YACIIbHAA TCIJIOTA IIJIABJICHUA, YACIbHAA TCILIOTA Hap006pa30BaHI/Iﬂ, yaciabHas
TCIJIOTA CTOpaHuA TOILIIMBA, KOB(l)q)I/IIII/IeHT TIOJIE3HOT'O I[GI>'ICTBI/I$I TCIIJIOBOI'O ABUIATCIA; IIPHU OMMMCAHWHA MPABHUJIbHO TPAKTOBATH (1)I/I3I/I'-I€CKI/II\/JI
CMBICJI UCITOJIB3YEMBIX BCJIMYHH, UX 0003HAYCHHS U CAWHUIBI USMECPCHHA, HAXOAUTH q)OpMYJ'II)I, CBA3BIBAIOIIUEC TAHHYIO (1)I/I3I/I‘-I€CKYIO
BCJIIMYMHY C APYTUMU BECIWMYNHAMH, BBIYHUCIATH 3HAYCHUC (1)H31/I‘-I€CKOI\/'I BCJIMYHHDBI;

e AHAJIM3UPOBATH CBOMCTBaA TCJI, TCIIJIOBBIC ABJICHUA U ITPOUECCCHI, UCITOJIB3Yyd OCHOBHBIC IMOJIOKCHNA ATOMHO-MOJICKYJISIPHOT'O YUCHUA O
CTPOCHUHU BEHICCTBA U 3aKOH COXPAHCHUS DHCPIUH,

e Pa3jin4aTb OCHOBHBIC IPU3HAKU N3YYCHHBIX (I)I/ISI/I‘IGCKI/IX Mopeen CTPOCHUS I'a30B, JKUIKOCTEHN U TBCPABIX TCII;
e [IPUBOAUTDH NPUMEPLI MPAKTUUCCKOI'O UCIIOJIB30BAHUA (1)I/I3I/I‘{eCKI/IX 3HAHUH O TEIJIOBBIX SABJICHUAX

e pelaTh 33/7a4H, UCTIONb3Yys 3aKOH COXPAaHEHHS SJHEPTUU B TEIUIOBBIX Ipoleccax U GopMyJibl, CBA3bIBAIONINE (PU3UUECKNE BETUUNHBI
(KOTMYECTBO TEIIOTHI, TEMIIEPATYPA, yelIbHas TEIJIOEMKOCTh BEIIECTBA, yeIbHAasl TEIJI0Ta TUIaBJIEHUS, YAeIbHas TerioTa
napooOpa3zoBaHus, yAelbHas TEIUIOTa CrOPAaHUs TOIINBA, KOA(QGHUIMEHT MOJIE3HOT 0 IeHCTBHS TEINIOBOTO IBUrAaTeNsl): HA OCHOBE aHaIM3a
YCIIOBUS 3a]]auyl 3aMHUChIBaTh KPATKOE YCIOBHE, BBACATH (PM3UUECKUE BEIMUMHBI, 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JIJISl €€ PEIleHuUs,
IIPOBOMTH PacueThl U OLIEHWBATh PEAILHOCTD MOJyYEHHOT0 3HaUeHUs (PU3MUECKOM BEINYNHBI.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHLCH:



e HCIIOJIb30BaTh 3HaHUS O TEIJIOBBIX SIBIECHUSIX B IOBCEAHEBHOM XU3HU Ul o0ecriedyeHus 6e3011acCHOCTH IIpHU 00palleHuH ¢ prudopamu
U TEXHUYECKMMHU yCTPOICTBAMHU, JUIsl COXPAHEHUS 310pPOBbs U COOIIIO/IEHHSI HOPM 3KOJIOTMUYECKOro IOBEJCHUS B OKpY KaloIlel cpese;
IPUBOIUTH MPUMEPHI IKOJOTHUECKUX MOCIEACTBHIA pabOThI JBUTATENICH BHYTPEHHETO CTOPaHUs, TEIUIOBBIX U THPOIIICKTPOCTAHIIHIA;

e  pa3nMyaTh rPAHUIIBI IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB, TOHUMATh BCEOOIINH XapakTep (pyHIaMeHTaNbHBIX (PU3MUECKUX 3aKOHOB
(3aKOH COXpaHEHHs SHEPTUU B TEIUIOBBIX IIPOLECCAX) U OTPAHUYEHHOCTb MCII0JIb30BAHMSI YACTHBIX 3aKOHOB;

e HAXOIWUTb aICKBATHYIO npezmoxceHHoﬁ 3a1a4¢c (I)I/I3I/I‘{CCKYIO MOJCJIb, pa3pCliaTh HpO6J’I€My KaK Ha OCHOBC UMCIOIIIUXCA 3HAHMUHU O
TCIJIOBBIX ABJICHUAX C UCIIOJIb30BAHUEM MATCMATHYCCKOI'0 alIapara, Tak v Ipu oMoy MeToJ0B OICHKH.

DJleKTprYecKre 1 MATHUTHBIE SIBJICHHUS
BbINYCKHUK HAYYHTCS:

e PAaCIIO3HABATH DJICKTPOMATHUTHBIC SIBJICHUS B OOBSCHATH HA OCHOBE MMECIOIIUXCS 3HAHUI OCHOBHBIC CBOMCTBA WIIH YCIIOBHUS IPOTEKAHUS ITHX
SIBJICHHI: 3JICKTpU3AIUS TN, B3aUMOJCHCTBUE 3apsAI0B, JIEKTPUUECKUI TOK U €r0 ACUCTBUS (TETIOBOE, XUMHUYECKOE, MAarHUTHOE),
B3aMMO/ICHCTBUE MAarHUTOB, JJICKTPOMAarHuTHAas! MHAYKIMS, J€MCTBUE MAarHUTHOTO MOJISI HA TPOBOJHHUK C TOKOM M Ha ABMKYLIYIOCS
3apSKEHHYIO YaCTULY, IEMCTBUE DJIEKTPUUECKOTO OIS HA 3apsKEHHYIO YAaCTUILY, SJIEKTPOMATHUTHBIE BOJIHBI, IPSIMOJIMHENHOE
pPacIpOCTPaHEHUE CBETA, OTPAKEHUE U IPEIIOMIICHUE CBETA, JUCIIEPCUsI CBETA.

e COCTaBJIATH CXCMbI DJICKTPUUICCKHUX IIGHCI\/'I C IMOCJICAOBATCIIbHBIM U MapaJlJICJIbHBIM COCAUHCHHUEM 3JICMCHTOB, pa3jindas YCIIOBHBIC
0003HaYCHHS DIIEMEHTOB SJICKTPHUICCKUX ueneﬁ (I/ICTO‘{HI/IK TOKa, KIJIt0Y, pE3UCTOp, peoCTaT, JIaMIl04YKa, aMIICPMETD, BOHBTMeTp).

e  HCHOJb30BaTh ONTUYECKUE CXEMBI I MOCTPOCHUS U300paKeHUI B IJIOCKOM 3€pKajie M COOMparolIel TuH3e.

e  ONUCHIBATh U3yYEHHBIE CBOICTBA T€J U 3JIEKTPOMArHUTHBIE SIBJICHUS, UCTIONb3Ysl (PU3NUECKHE BETUUUHBIL: JIEKTPUUECKH 3aps], cuila TOKa,
UIEKTPUUECKOE HANPSKEHUE, IIEKTPHUECKOE CONTPOTUBIIEHUE, YCIIbHOE COIPOTUBIIEHUE BELIECTBA, pa00Ta MIEKTPUUECKOTrO MO, MOIIHOCTh
TOKa, JOKYCHOE pacCcTOsSIHUE M ONTHYECKAasl CUJIa JIMH3bI, CKOPOCTD AIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M YaCTOTA CBETA; IIPU OMHCAHUN
BEPHO TPAKTOBAThH (PU3MUECKUN CMBICI HCTIOIb3YEMbIX BETUYMH, UX 0003HAYCHUS U €UHUIIBI U3MEPEHUSI; HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PM3UUYECKYIO BEIMYUHY C APYTUMHU BEIMUYMHAMHU.

e AHAJIM3UPOBATH CBOMCTBa TCJI, JICKTPOMArHUTHBIC ABJICHUA U IIPOUCCCHI, UCITOJIb3Y (I)I/I3I/I‘-ICCKI/IG 3aKOHBI: 3dKOH COXPaHCHUA
OJICKTPHUYCCKOI0O 3apsaa, 3aKOH Owma IJId ydacCTKa OC€Iu, 3aKOH H)KOYJ'ISI'.HeHHa, 3aKOH HpﬂMOHHHeﬁHOFO pacnpocCcTpaHCHUA CBETA, 3aKOH
OTpaXCHUSA CBETA, 3aKOH IMPECJIOMJIICHUA CBETA, IIPU 3TOM pa3indaTb CJIOBCCHYIO (I)OpMy.HHpOBKy 3aKOHa U €TI0 MaTEMATUYCCKOC BBIPAXKCHUC.

L] MMPUBOAUTE NPUMECPBI NIPAKTUYCCKOT'O UCITIOJIb30BaAHUA q)HSI/I‘-IeCKI/IX 3HAaHUU O SJICKTPOMATrHUTHBIX SIBJICHUAX



e pemaTh 33Ja4u, HCTONB3Yys (pu3udeckue 3aKoHbI (3akoH OMa It ydacTka 1emnu, 3akoH Jxoyns-JIeHna, 3aKkoH npsSsMOIMHEHHOTO
pacnpoCcTpaHeHUs CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIIOMIICHUS CBETA) U ()OPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BEJTMYHUHEI (CHIa TOKA,
JIEKTPUYECKOE HAIPSKEHUE, SJIEKTPUUECKOE COIPOTUBIIEHHE, YI€IbHOE CONPOTUBIIEHUE BEIIECTBA, pa00Ta AIEKTPUUYECKOTO 10JIsI, MOILHOCTb
TOKa, JOKYCHOE PACCTOSIHUE M ONTUYECKAs CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JIJTMHA BOJIHBI M 4ACTOTa CBETA, (POPMYIIbI
pacuera 3JIEKTPUYECKOr0 COMPOTUBIIEHUS IIPU MTOCIIE0BATEILHOM U ApaJIEIbHOM COEAMHEHNH ITPOBOIHUKOB): HA OCHOBE aHAJIN3a yCIOBUS
3a/1a4y¥ 3aMUChIBATh KPATKOE YCIOBUE, BBIACIATH (DU3HMUECKUE BETMYMHBI, 3aKOHBI B (POPMYITBI, HEOOXOAUMEBIE JIJISl €€ PEIICHUs, TPOBOJIUTH
pacdeThl U OIICHUBATHh PEATHHOCTH MOJTYYCHHOTO 3HAYCHUS (PU3NICCKON BETUYHHEI.

BbINYCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThHCS:

e HCIIOJIb30BaTh 3HaHUS 00 NEKTPOMArHUTHBIX SBJICHUAX B IOBCETHEBHOM JKU3HU 715 oOecrieueHus: 0€30MacHOCTH MPpU 0OpalleHuH ¢
npubOpaMu ¥ TEXHUYECKHMHU YCTPONCTBAMHU, TSI COXPAHEHHS 3I0POBbsI U COOJTIOJICHHUS HOPM SKOJIOTUIECKOTO ITOBEJICHUS B
OKPY’KaIOILEH Cpeie; IPUBOAUTH IIPUMEPHI BIMAHUSA JIEKTPOMAarHUTHBIX U3JIyYCHHUM Ha )KUBBIE OPraHU3MBI,

e  pa3INYaTh IPAHUIIBI IPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, IOHUMATh BCEOOIUI XapakTep (pyHAaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHUs
3JIEKTPUYECKOT0 3apsia) U OTPAHUYEHHOCTh UCIOIb30BAHUS YACTHBIX 3aKOHOB (3akoH OMa 1718 ydacTka uenu, 3akoH /[xoyns-Jlenua u ap.);

. HCII0JIB30BAaTh MPUEMbI ITIOCTPOCHU A (1)1/13I/I‘ICCKI/IX MOI[GJ'IGI\/'I, IIOUCKa 1 q)OpMYJ'II/IpOBKI/I J0Ka3aTCJIbCTB BbIJIBUHYTBIX TUIIOTE3 U
TCOPCTUUCCKHUX BBIBOJOB HA OCHOBC OSMITUPUUCCKHN YCTAHOBJICHHBIX q)aKTOB;

e HAaXOIWUTb aICKBATHYIO npezmoxceHHoﬁ 3aaa4e (1)I/I3I/I"ICCKYIO MOZCIIb, paspeuiaTb Hp06neMy KaK Ha OCHOBC MMCIOIINXCA 3HAHUMN
00 OJICKTPOMArHuTHBIX ABJICHUAX C UCITIOJIB30BAHUEM MATCMATUYCCKOI0 aririapara, Tak v 1pu rnmoMoumu MeToJ0B OLICHKH.

KBanroBbie siBJIeHUA
BbinyCKHUK HAy4YUTCH:

e PACIIO3HABATH KBAHTOBEIC SABJICHUSA U 00BACHATH HA OCHOBE UMCIOIINXCA 3HAaHUHA OCHOBHBIE CBOMCTBA MJIN YCI0BUA NPOTECKAHUA OTHX
SIBIICHHI: €CTECTBSHHAS U HNCKYCCTBCHHAA PpaaArOaKTUBHOCTb, O.-, B- " Y-U3JTy4YCHHS, BOSHUKHOBCHHUEC JINHEIYaToro CIICKTpa U3JIYYCHHA aTOMaA,

e  OMNHCHIBATh U3yUYCHHBIC KBAHTOBBIC SBICHUS, UCTIONB3Ys PU3NUECKUE BETUIMHBI: MACCOBOE YKCIIO, 3apSA0BOE YMCIIO, IEPUOJI TTONTypacnaia,
sHeprusi (GOTOHOB; MPHU ONMKUCAHUU MPABUIHLHO TPAKTOBATH (DU3MUECKUN CMBICT HCIOIB3YEMbIX BETUYHH, UX 0003HAYEHUS U STUHUIIBI
U3MEPEHUS; HAXOJUTh (DOPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (DH3UYECKYIO BEJTUYHHY C JPYTHMH BETUYHHAMH, BEIYUCIISITH 3HAUCHUE
(U3UYECKON BEITMYUHBL;



e  AHAIM3MPOBATH KBAHTOBBIE ABJICHUS, UCIIONIB3YS (PU3NUECKUE 3aKOHBI U IIOCTYJIAThL: 3aKOH COXPAHEHUs SHEPTUH, 3aKOH COXPaHEHHUs
JIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPaHEHMsI MaCCOBOT'O YKCIIa, 3aKOHOMEPHOCTH U3Iy4YEHUS U MOIIIOIIEHHUS CBETa aTOMOM, IIPU
3TOM PAa3IMyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €0 MATEMAaTHUECKOE BBIPAKEHHE;

e pa3nauyaTh OCHOBHBIC NMPU3HAKH IJIAHETAPHOM MOJEIN aTOMa, HYKIIOHHOW MOJIEJIA aTOMHOTO S1pa;
e IIPUBOJUTH IPUMEPHI IIPOSIBICHUS B IPUPOAE U IPAKTUYECKOr0 HCII0JIb30BaHU PaJHOAKTUBHOCTH, SACPHBIX U TEPMOSACPHBIX
pEaKLHii, CHEKTPAILHOTO aHaIu3a.

BbIHyCRHI/IK MOJYYHUT BO3MOKHOCTD HAYYUTHLCH:

e  HCHOJB30BaTh IOJIyYCHHbIE 3HAHUS B [IOBCEJHEBHOM XKU3HU IIPU OOpaIeHUH ¢ NPUOOPaMU M TEXHUUECKUMH YCTPOHCTBAMH (CUETUUK
MOHU3UPYIOIUX YaCTHILl, JO3UMETP), A1 COXPAHEHUSI 3[0POBbsI U COOJIIOACHUS HOPM 3KOJIOIMYECKOI0 MOBEIEHHsI B OKpY’KaloIlel cpesie;

e COOTHOCHUTBH SHCPIUIO CBA3HU aTOMHBIX SJCP C IIC(i)CKTOM MaccChlI,

e [PUBOAUTH NPHUMEPLI BIUAHUA PaJUOAKTHBHBIX I/I3J'Iyq€HI/If/'I Ha JXUBBIC OPraHU3Mbl; IOHUMATh NPUHIHUIL IIGIZCTBPISI AO3UMETpaA U
pa3indaThb YyCJIOBUA €T0 UCIIOJIb30BAHN,

e TIOHMMATh DKOJIOTUYECKHE MPOOIEMBbI, BO3HUKAOIINE TPU UCTIOIB30BAaHUU AaTOMHBIX DJIEKTPOCTAHIIUHN, U YT PEIICHUS ITHX
po0JIeM, MEPCIIEKTUBBI UCTIOJI30BAHUS YIIPABIIIEMOTO TEPMOSIEPHOTO CHHTE3A.

DJIEeMEHTHI ACTPOHOMMH
BbInyCKHUK HAyYHuTCS:

® YKa3bIBaTb HA3BAHUA IIJIAHCT ConneyHoH CUCTCMBI; pa3jindaTb OCHOBHBIC ITPU3HAKH CYTOYHOI'O BpalliCHUS 3BC3HOT'O HeGa, JABMKCHUA
.HyHBI, COJ'IHI_[a 1 IJIAHCT OTHOCUTCIIBHO 3BC3 1,

e IIOHMMATh PA3INYMU MEXKAY TeIMOLUEHTPUUYECKON U Nr€OLEHTPUYECKON CHCTEMAMU MHPA;
BpInyCKHUK MOJYYHT BO3MOKHOCTh HAYYHUTHCH:

® YKa3bIBaTb 06m1/1e CBOMCTBA U OTJIMYHS IUIAHET 36MHOM T'pYyImbI U IJIAHET-TUTAHTOB,; MaJIbIX TCJI CoJIHEYHOH CUCTEMBI U OOJIBIITHX
IJIAHCT, IIO0JIb30BATHC s KapTOI>'I 3BC3IHOI'O HeOa npu Ha6J'IIO,Z[CHI/I$IX 3BC3HOIO Heﬁa;

e pa3INyaThb OCHOBHBIE XapaKTEPUCTUKHU 3BE3[ (pa3Mep, LIBET, TEMIIEpATypa) COOTHOCUTD LIBET 3BE3/bI C €€ TEMIIEPATYPOIL;



e Pa3jInyaTh I'MIIOTE3bI O IIPOUCXOXKIACHUN ConHeYHOH CUCTEMBI

Coaepixanue yueOHOro npeamera

Ouznyeckoe 00pa3oBaHUE B OCHOBHOM HIKOJIE JOJDKHO 00ecTieyuTh (pOpMUPOBAHUE Y 00YUaIOIIMXCsl IPEACTABICHUI O HAyYHOU KapTUHE MHUpa
— BaYKHOI'O pecypca HaydHO-TEXHUYECKOTO MPOrpecca, 03HAKOMIIEHHE 00yJarouxcs ¢ GU3NYECKUMU U aCTPOHOMHYECKUMH SIBJIEHUSIMU, OCHOBHBIMU
OPUHIIUIIAMU PaOOThl MEXaHU3MOB, BBICOKOTEXHOJIOTUYHBIX YCTPOUCTB M MPUOOPOB, pa3BUTHE KOMIIETEHIINI B PEIICHUH MHKEHEPHO-TEXHUYECKHUX U
Hay4HO-UCCIIEI0BATEIbCKUX 3aa4.

OcBoenue yueOHoOro mpenMera «®u3nka) HaNpaBlI€HO HA Pa3BUTHE Yy OOy4aroIMXCs NPEICTaBICHUI O CTPOEHMM, CBOMCTBAX, 3aKOHaX
CYIIIECTBOBAHMS M JBM)KEHUS MaTepUH, HA OCBOCHHE OO0YJaIOIIUMHUCS OOIINX 3aKOHOB M 3aKOHOMEPHOCTEH MPHUPOIHBIX SBJICHUN, CO3MaHUE YCIOBH I
st (opMHUpPOBAHUS HMHTEIUICKTYAIbHBIX, TBOPUYECKUX, TPAXKIAHCKMX, KOMMYHUKAIIMOHHBIX, HMH(OpPMAIMOHHBIX KoMmeTeHnuid. OOydaromuecs
OBJIAJICIOT HAYYHBIMU METOJIAMU PEIICHHS PA3TUYHBIX TEOPETUUECKHUX U MPAKTUYECKUX 3a/1a4, YMEHUSIMU (GOPMYITUPOBATH TUIIOTESHI,
KOHCTPYHPOBaTh, POBOJUTH SKCIEPHUMEHTHI, OLICHUBATh U aHAIU3UPOBATh MOJYUYEHHBIE PE3YyJIbTaThl, COMOCTABIATh UX C OOBEKTUBHBIMH pEAIUIMU
KU3HU.

VYuebublii npeamer «@Pusmka» crnocoOCTByeT (OpMUPOBaHHIO Yy OOyJaromuxcsd YMEHMH O0€30MacHO MCIOJIb30BaTh J1abopaTopHOE
o0opy/soBaHue, MPOBOAWTH E€CTECTBEHHO-HAYYHBIE HCCIEIOBAaHUS W OKCIIEPUMEHTHI, aHAIM3UPOBATH MOJYUYCHHBIE pPE3ylbTaThl, MPEICTaBISITh U
Hay4YHO apryMEHTHPOBATh MOJIYYEHHbIE BBIBOIBI.

Wzyuenne npeamera «Pusuka» B yacTh (OPMHPOBAHUSA Y OOYHAIOUIUMXCS HAYYHOTO MHPOBO33PEHHUS, OCBOEHHs OOIIEHAYyYHBIX METOI0B
(HaOnroieHue, U3MEpEeHue, SKCIEePUMEHT, MOJIETMPOBAHUE), OCBOECHHUS MPAKTUUECKOTO MPUMEHEHHS] HayYHbIX 3HaHUM (QU3UKU B )KU3HU OCHOBAHO Ha
MEXIPEAMETHBIX CBiI3iX C mnpeameramu: «Martematukay, «HpopMaTuka», «Xumus», «buonorus», «l[eorpadus», «Oxonorus», «OCHOBBI

0€30MacHOCTH KU3HEAEATENIbHOCTHY, «cTopusy», «Jluteparypa» u ap.

du3uka u pusndecKue MeToAbl U3YyUYeHHS MPUPOIBI



®dusznka — HayKka o npupojae. Pusndeckue Tena u spieHus. Habmonenne u onrcanue Gpu3nueckux siBieHui. OU3UUeCKHil SKCIIEPUMEHT.
MopenupoBaHue SBICHUNA U 0O0bEKTOB MPHPOIBL.

®du3nyecKkue BeIMUYMHbI U UX U3MepeHue. TOYHOCTh ¥ MOrpeIIHOCTh U3MEPEeHH. MeXyHapoaHas CUCTEMA €IMHUL.

@dusznuecKkue 3aKOHBI M 3aKOHOMEpHOCTH. Du3mka M TexHuka. HayuHelii Meron mno3Hanusa. Ponp ¢usuku B (GopMUpOBaHUU
€CTECTBEHHOHAaY4YHONU IPAMOTHOCTH.

Mexanu4yeckue siBJIeHHS

Mexanuueckoe ABIKEHUE. MarepualibHas TOYKa Kak MOJAeNb (u3ndeckoro tena. OTHOCUTEIHLHOCTh MEXaHMUYECKOTo ABMKeHusa. Cucrema
orcueTa.Pu3nuecKre BEIMUMHbI, HEOOXOUMbIE JJIsl ONKUCAHUS JABM)KEHUS U B3aUMOCBSI3b MEX1Yy HUMHU (IIyTh, IEPEMEIIEHHUE, CKOPOCTh, YCKOPEHHE,
BpeMs JBUKEHHS). PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJMHEWHOE IBUKEHHE. PaBHOMepHOE ABM)KEHHE IO OKpPYKHOCTH. [lepBblif 3akoH
Herotona u wreprus.Macca tena. [TnotHocts BemectBa. Cwia. Enuaunbl cuiel. Bropoit 3akon Herorona. Tperuii 3akoH Herorona. CBoGomHOE
naaeHue ten. Cuna TsokecTr. 3aKOH BCceMUPHOTro TaroteHus. Cuia ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTs. CBA3b MEXNY CUIION TSXKECTH U
Mmaccoit Tena. Jlunamometp. PaBHonelcTByromas cuna. Cuna tpenus. Tpenue ckonbxenus. TpeHue nokost. TpeHue B pUpoJie U TEXHUKE.

WNmnynbe. 3akoH coxpaHeHust ummyibca. PeakTuBHOe JBMkeHHe. MexaHnudeckas pabora. MomHocTs. OHeprus. IloTeHuumanbHas u
KUHeTHn4eckas 3Heprus. [IpeBpanienre ogHOro Buja MEXaHUYECKON SHEPTHH B IpYroi. 3aKOH COXPAHEHHUS MOJIHOM MEXaHUYECKON SHEPIUH.

[IpocTele MexaHU3MBI. Y CIIOBHS PaBHOBECUs TBEPAOrO TEJA, MMEIOLIErO 3aKPEIUICHHYI0 OCh JBWXKEHUSA. MOMEHT cunbl. [lenmp msdgcecmu
mena. Pvruar. PaBHoBecue cun Ha pbryare. Pbryarm B TexHuke, ObITy M npupoje. [loaBmkHble W HENOABMXKHbIE Oyoku. PaBeHCTBO paboT mpu
HCIIOJIb30BaHUU MPOCTHIX MEXAaHU3MOB («30J10TO€ MPaBUiIO MeXaHUKW»). KoadduureHT noaeznoro neicTBusl MeXaHu3Ma.

JaBnenue tBepapix Ten. Enuauinmel m3mepenus naBieHus. CrocoObl M3MEHEHHs naBiieHus. [laBneHue >kuakocted u ra3oB 3akoH [lackas.
JlaBneHue XUIKOCTH Ha NHO W cTeHKH cocyna. CoobOmaromuecs cocyapl. Bec Boszmyxa. Atmocdepnoe naenenue. M3mepenue atmochepHOTO
nasnenus. OnsiT Toppuuennu. bapomerp-anepous. ATMocdepHoe AaBieHHE Ha pa3IMYHBIX BbICOTaX. [ MapaBIndeckue MexaHU3MbI (IIpecc, Hacoc).

I[aBJ'IeHI/IC JKUIKOCTU U I'a3a Ha NOTPYKCHHOC B HUX TCJIO. ApXI/IMe,ZLOBa cuna. IlnaBanue Ten u CyaoB BO3JIYXOHJ'IaBaHI/Ie.



Mexanunueckue xkonebanus. [lepuon, yacrora, ammuTyaa konebanuid. Pesonanc. MexaHnueckue BOJIHBI B OTHOPOIHBIX cpefax. J{irHa BOJTHBI.
3BYK KaK MEXaHWYECKas BOJIHA. 'pOMKOCTb M BBICOTAa TOHA 3BYKA.

TenJioBble sIBJICHUA

Crpoenue BemiecTBa. ATOMBI U MOJIEKYJBL. TemioBoe ABM)KEHHE aTOMOB W MoJekyd. Juddys3us B raszax, >KMIKOCTAX M TBEPABIX TesaX.
bpoynoeckoe osuoicenue. BzanmoneiictBue (NMpUTSKEHHE M OTTAJIKMBAHHWE) MOJIEKYJ. ArperatHble COCTOSHHUS BellecTBa. Pasnuuune B CTpOEHHUH
TBEPABIX TEJ, KUAKOCTEN U ra3oB.

TemnoBoe paBHoBecue. Temneparypa. CBsi3b TEMIEPATYpPbl CO CKOPOCTbIO XaOTHUECKOI'O JABMXKEHUS dYacTull. BHyTpeHHss sHeprus. Pabora u
TeIuIonepeaya Kak crocoObl M3MEHEHUs BHYTpPeHHEW sHepruu tena. TemnonpoBonHocTb. Konsekuus. M3nmydenue. [Ipumeps! Temonepenauu B
npupose U TeXHUKE. KonuuecTBO TEIUIOTHI. Y IeNIbHAsA TEIUIOEMKOCTb. Y IeibHas TEIUIOTa CrOpaHUs TOIUIMBA. 3aKOH COXPAaHEHWS U IPEBpAllCHUs
JHEPruu B MEXAHWYECKUX U TEIJIOBBIX IIpoueccax. [[naBineHne u oTBepaeBaHne KpUCTAUNINYECKUX Te. Y IeibHas TeIuloTa miasieHus. Mcenapenue n
KoHAeHcauud. [lornomenne sHepruu Mpu UCIApeHUH XUAKOCTU M BBIJENIEHUE €€ NMpH KoHJeHcauuu napa. Kumenue. 3aBUCUMOCTb TeMIIEpaTyphbl
KHUIICHHUS OT JaBJICHUs. Y JeNIbHAs TEIJIoTa MapooOpa3oBaHusl U KOHJIeHcauu. BrnaxHocTh Bo3nyxa. Pabora rasza npu pacmmpenun. [IpeoOpazoBanus
SHEprMM B TEIUIOBBIX MalllMHaxX (mapoBas TypOWHA, JBUTaTelb BHYTPEHHETO CropaHusi, peakTHBHbIH nBurarens). KIIJ[ TemsmoBoit MammHsl.
Dkonoeuueckue npobremuvl UCHOILIOBAHUS MENT08bIX MAULUH.

DJIeKTPOMarHuTHbIE sIBJICHUS

Onexrpuzanus puzndeckux ten. BzaumopelcTBue 3apspkeHHBIX Tell. J[Ba posa 31eKTpUYecKUX 3apsiioB. JeMMMOCTh 3JeKTPUYECKOro 3apsijia.
DONEeMEHTApHBIA AIIEKTPUUECKUI 3apsl. 3aKOH COXPAaHEHHUs DIIEKTpUYecKoro 3apsiaa. IIpoBoJHMKH, NOIYNPOBOJHUKN M U30JSITOPBI 3JIEKTPUYECTBA.
DIIEKTPOCKOII. DJIEKTPUUECKOE TOJe KaKk OCOObIM B Martepuu. Hanpsowcennocmv snekmpuyecko2o nons. JIeMCTBUE AIEKTPUYECKOTO TOJSI Ha
aNeKTpuyecKue 3apsabl. Konoencamop. duepeus snekmpuiecko2o nojisi KOHOeHcamopa.

OnexTpuueckuid TOK. VICTOYHMKHM 3JIEKTpUYECKOro TOKa. OJEKTpUYecKas LeNb M €€ COCTaBHble vacTH. HampaBneHue u neicTBus
aJeKTpuYecKkoro Toka. Hocurenu snexktpuueckux 3apsanoB B Metamiax. Cuia Toka. DIEKTPUYECKOe HaIpsDKeHHE. DJIEKTPUYECKOE COTPOTUBIICHHE

MIPOBOJIHUKOB. ETMHUIIBI COTPOTUBIICHUSI.



3aBUCHMOCTh CHJIBI TOKAa OT HampspkeHus. 3akoH Oma g ydacTka uenu. YnaenbHoe conporusiieHue. Peocratel. [locnenoBarenbHoe
COEIMHEHHE NMPOBOIHUKOB. [lapannenbHoe coeJuHEHNE TPOBOJHUKOB.

PaboTa »reKTpruecKoro Mojs MO MEPEeMEIIEHUIO 3JEKTPUYECKUX 3apsiioB. MOIIHOCTh 3JIEKTPUUYECKOro TOKa. HarpeBaHue NpoOBOJHUKOB
JNEKTpUYECKUM TOKOM. 3akoH J[xkoyss - JleHa. DnekTpuueckre HarpeBaTelbHble U OCBETUTENbHbIE TPUOOphl. KopoTKoe 3amMbIkaHUE.

MaruutHoe nosie. UHaykius MarHuTHOTrO 1nosist. MarautHoe nose Toka. OnelT OpcTtena. MarHuTHOE 1oJie MOCTOSSHHBIX MarHUTOB. MarHuTHoe
noJsie 3eMyid. DJIEKTPOMAarHUT. MarHuTHOE IoJie KaTylKu ¢ TOKOM. lIpruMeHeHue 3iieKTpoMarHuToB. JeficTBUE MarHUTHOTO IOJI HA MPOBOJHUK C
TOKOM U JBWXKYIIYIOCA 3apsbKeHHYH0 yactuny. Cuna Amnepa u cuna Jlopenya. DnekTpoaBUraTenb. SIBIeHUE 3JI€KTPOMAarHUTHON MHAYKLIMS. ONbIThI
®apanest.

OnexkrpoMarHuTHele KoneOauus. Konebamenvuviti koumyp. Onekmpozenepamop. Ilepemennviti mox. Tpancgpopmamop. llepemaqa
ANEKTPUYECKON HHEPruM Ha pACCTOSHUE. ODIJIEKTPOMArHUTHBIE BOJNHBI M WX CBOWCTBA. [lpunyunsi paouoceasu u menesuoenus. Buauue
9N1eKMPOMASHUMHBLX U3TYYEHUU HA HCUBLLE OP2AHUSMDBI.

Ceer — anekTpomarHuTHas BosiHa. CkopocTh cBeTa. McTOUHMKM cBeTa. 3aKOH MPSMOJIMHEHHOTO pacIpOCTPaHEHUE CBETa. 3aKOH OTPa)KEHHUs
cBeta. [Imockoe 3epkaio. 3akoH npenomieHus ceeta. JInH3pl. PoKycHOE pacCcTOsIHME U ONTHYECKas cujla JIMH3bIL. M300paxkeHne nmpeaMera B 3epKaiie u
nuH3e. Onmuueckue npubopwl. I'na3 kak ontudeckas cucrema. Jlucnepcus cseta. Mumepghepenyus u ougppaxyus ceema.

KBaHnToOBbI€ siBJICHUSI

Ctpoenue atoMoB. [Inanerapnas mozenb aroma. KBaHTOBBIN XapakTep MOTJIOLIEHHUS U UCITyCKaHUs CBeTa aToMaMH. JInHelyaTble CIIEKTPHI.

OmnbiThl Pesepdopna.

CocraB aromHoro sijapa. [IpoToH, HEUTPOH W DJIEKTPOH. 3aKOH DUHINTEHHA O MPOMOPIMOHAILHOCTH MAacChl W dHEPruu. /Jeghekm macc u
9Hepaus ceA3U amomHuuix A0ep. PannoakTuBHOCTb. [lepuon nonypacnana. Anspa-usnyuenue. bema-usnyuenue. I'amma-uznydenue. SlaepHoie peakium.
Uctounuku sneprun ConHIa U 3Be3]1. SnepHas sHEpreTHKa. JKono2uyecKkue npoobiemvl pabomsl amomuslx siekmpocmanyuil. Jlosumerpus. Bausnue
PAOUOAKMUBHBIX UTYUEHUL HA HCUBbLE OPSAHUIMBI.

Crtpoenue u 3BoaonusA BeesieHnoi



['eonienTpryeckas u rexroneHTpuYecKas cucteMsl Mupa. @usndeckas npupoaa HedecHbIx Ten ConHeyHol cucteMsl. [IporcxoxaeHue
Conneunoii cucrembl. Pusnueckas npupoaa Connua u 38e311. Ctpoenue Beenennoit. DBomtonus Beenennoit. ['unoresa boinbiioro B3poisa.

IIpmepHBbIe TeMBbI J1A00PATOPHBIX U NPAKTHYECKUX PadoT

JlaboparopHblie pabOThI (HE3aBUCUMO OT TEMATUUYECKOM MPUHAATIEKHOCTH) JENSTCS CAeIYIOIINE TUIIbI:

1. TIpoBexnenue nNpsSMBIX U3MEPEHUN (PUINICCKUX BEITHUNH
2. Pacder 1o moJy4eHHBIM pPe3yiIbTaTaM MPsIMBIX U3MEPEHUH 3aBUCHMOTO OT HUX MapamMeTpa (KOCBEHHbBIC H3MEPEHNU).

3. HaOxronenue siBIEHHH 1 IIOCTAHOBKA OIBITOB (HA KAYECTBEHHOM YPOBHE) 10 OOHAPYKEHHIO (DAKTOPOB, BIUSIOMINX HA POTEKAHNE JAHHBIX

SIBIICHUH.
4. WccrenoBaHue 3aBUCIMOCTH OJTHOM (DM3MUECKON BEIIMYUHBI OT IPYTOM C MPEACTABICHUEM PE3YIbTaTOB B BUJC rpaduKa WA TaOIUIIB.
5. TlpoBepka 3aaHHBIX MPEANONOKEHHN (TIPSIMbIe U3MEPEeHUs (PU3MUECKUX BEIUYUH M CPAaBHEHHE 33/1aHHBIX COOTHOIIEHUH MEXKIY HUMHU).
6. 3HAKOMCTBO C TEXHMYECKUMHU YCTPOUCTBAMHU U X KOHCTPYHPOBAHHE.

JIrobOas pabouast mporpamma J0JKHA TIPETyCMaTPUBAThH BHITIOJIHEHHE JTA0OPATOPHBIX pabOT BCEX YKa3aHHBIX THUIIOB. BEIOOp TeMaTHUKH U yucia
paboT Ka)x/10ro TUIA 3aBUCUT OT ocoOeHHOocTel pabouelt mporpammsel 1 Y MK.
IIpoBenenue npsiMbIX H3MepeHUil pu3ndecKuX BeJIUYHH

1. M3mepeHue pa3MepoB Tell.
2. N3mepenne pa3MepoB MalIbIX Tell.
3. M3mepeHwne Macchl Teda.

4. N3mepenue odbeMa Tena.



5. M3mepeHue cuisbl.

6. VM3mepeHue BpeMeHU npoliecca, Ieproaa KojaeOaHuil.

7. V3amepenne TeMneparypsl.

8. M3mepenue naBieHus BO3ayxa B OaJIOHE MO/ TTOPLIHEM.

9. I/I3MepeHHe CHJIbI TOKA U €r0 peryjinpoBaHUC.

10.  H3mMepeHue HaNpsOKEHUSI.

11.  HM3mepeHue yriaoB najgeHus U MPEIOMICHHUS.
12. U3mepeHue GpOKyCHOTO pacCTOSHUS JTUH3BI.
13. U3mepeHue paaMoaKkTUBHOTO (OHA.

Pacuer mo nmosry4eHHbIM pe3yJIbTATAM NPSAMbIX H3MEPEHUH 3aBMCUMOI0 OT HUX apaMeTpa (KOCBEHHbIE H3MePEeHH)

1. V3mepeHune MmI0THOCTH BEIIECTBA TBEPIOTO Tea.

2. Onpenenenue K0dPPUIMEHTA TPEHUS CKOTBKECHUS.

3. Onpenenenue KeCTKOCTH TPYKUHBI.

4. OmpeneneHre BHITAIKUBAIOIICH CUJIBI, ICWCTBYIOIICH Ha MOTPYKEHHOE B KUAKOCTD TEIO.
5. Onpenenenre MOMEHTA CUIIBL.

6. M3mMepeHne CKOPOCTH paBHOMEPHOTO IBUIKCHUSI.



7. V3mepenue cpeHeit CKOPOCTU JBUKEHUS.
8. M3mMepenne yCKOpeHHUs: PaBHOYCKOPEHHOTO JIBHYKEHUSI.

9. Ompenenenue pabOTH M MOIITHOCTH.

10.  Ompenenenue 4acTOThI KOJIEOAHMIA TPy3a HA MPYKUHE U HATH.

11.  OmpeneneHre OTHOCUTENBHOM BIaKHOCTH.

12. OmpeneneHne KOJIUYECTBA TEIIOTHI.

13.  OmpeneneHue ynenbHON TEIUIOEMKOCTH.

14.  U3mepenue pabOThl U MOIIHOCTHU 3JIEKTPUYECKOTO TOKA.

15.  U3mepeHue conmpoTHBIEHHUS.

16.  OmpeneneHue oNTUYECKON CUIIBI JIMH3BI.

17.  HccnemoBaHue 3aBUCUMOCTH BBITATKABAIOIICH CHITBI OT 00beMa MOTPYKEHHOW YaCTH OT IDIOTHOCTH XKHUJIKOCTH, €€ He3aBUCUMOCTH OT

IIJIOTHOCTHU W MACChI TCJIa.
18. HccnegoBaHue 3aBUCUMOCTH CHJIBI TPCHUSA OT XapaKTCpPa MMOBCPXHOCTHU, €€ HC3aBUCUMOCTHU OT IUIOIIAIH.

Hao0JuironeHne siBJICHUI U IOCTAHOBKA ONBITOB (HA KAYeCTBEHHOM YPOBHeE) 110 00HAPYKEHHIO (PAKTOPOB, BIUSIIOIIMX HA NIPOTEKAHHE
JAHHBIX SIBJEHUI

1. HaGnroneHue 3aBUCUMOCTH Mepro/ia KoseOaHuil rpy3a Ha HUTH OT JJIMHBI M HE3aBUCUMOCTH OT MacCHhl.



10.

11.

12.

13.

14.

15.

16.

. HaGmronenne 3aBucumMocTH neprojia Koyiebanuii rpy3a Ha Mpy>KUHE OT MAacChl U )KECTKOCTH.
. HabGnroneHue 3aBUCMMOCTH AaBJIEHUS T'a3a OT 00bEMA U TEMIIEPATYPHI.

. Haburonenue 3aBucuMocT TeMnepaTypbl OCTBIBAIOLIEH BOJIbI OT BPEMEHHU.

. YccnenoBanue siBIEHUS B3aUMO/IEHCTBUS KATYILIKK C TOKOM U MarHura.

. MccnenoBanue siBeHUs 3J1€KTPOMAarHUTHOW MHTYKIIMH.

. Habnronenue siBjaeHUs OTpaKeHUs U MPEIOMIICHHS CBETA.

. HaGmronenue siBneHus: Iuciepcuu.

. O6Hapy>1<eHHe 3aBUCUMOCTH COIIPOTHUBJICHUA MPOBOAHHKA OT €0 MapaMEeTpOB U BCIICCTBA.

HccnegoBaHne 3aBUCUMOCTH Beca Tela B *KUAKOCTH OT o0bema HOFPY)KGHHOﬁ qacTu.

HccnegoBanne 3aBUCUMOCTH OJHOM q)H3quCKOﬁ BCIIMYHUHEBI OT I[perﬁ C MPEACTABJIICHUEM PE3YJILTATOB B BUJIC l"pa(l)I/IKa nIn Ta6J'II/II_IBI.
HccnegoBaHne 3aBUCUMOCTH MacChI OT oOBema.

HccnegoBaHue 3aBUCUMOCTH IIyTH OT BPCMCHU IIPU PABHOYCKOPCHHOM JIBUKCHHUU 0e3 HavYaIbHOM CKOpPOCTH.

HccnegoBaHue 3aBUCUMOCTH CKOPOCTH OT BpCMCHU U ITYTHU ITPU paBHOYCKOPCHHOM IBUKCHUMU.

HccnegoBanne 3aBUCUMOCTH CHJIBI TPEHUSA OT CUJIbI JaBJICHUA.

Wccnenoanue 3aBucuMocTd AeQopMaIiu Npy>KUHbI OT CUJIBL.



17.  HccrnenoBaHue 3aBUCHMOCTH Tepro/Ia KoneOaHui rpy3a Ha HUTH OT JIJTHHBL.

18.  HccrnemoBanue 3aBHCUMOCTH IIepHo/ia KoJeOaHUH Ipy3a Ha IPYKHUHE OT )KECTKOCTH M MacCHI.
19.  HccrnenoBaHue 3aBHCUMOCTH CHJIBI TOKa Yepe3 MPOBOIHHUK OT HAIPSHKCHUSL.

20.  HccrnenoBanue 3aBUCUMOCTH CHJIBI TOKA Yepe3 JIAMIIOYKY OT HAIPSKCHHUS.

21.  HccrenoBaHue 3aBHCUMOCTH yIila MPEJIOMIICHHS OT yriia MaaeHUsL.

IIpoBepka 3aJaHHBIX NPEAIOJI0KEHUH (IPsIMbIe U3MepeHHs (PU3HYEeCKHX BEJIMYMH U CPABHEHHE 32JaHHBIX COOTHOLICHH I MEXKIY
HuMmu). IIpoBepka runores

1. TIpoBepka runore3sl 0 JMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TPYOKE OT TEMIEPATYyPHI.
2. TIpoBepka runoTe3sl 0 MPsIMOI MPOMOPIIMOHAIBHOCTH CKOPOCTH MPH PABHOYCKOPEHHOM JIBUKEHUH MPOIIEHHOMY ITyTH.

3. HpOBepKa THUIIOTE3LI: ITPU IMOCICAOBATCIIbPHO BKIIFOYCHHBIX JIAMITIOYKHU U ITPOBOJHUKA WJINM ABYX ITPOBOJHUKOB HAIIPSKCHUA CKIIAAbIBATH

HENb3s (MOXKHO).
4. TIpoBepka mpaBuiia CI0KEHHSI TOKOB Ha IBYX MapauIeTbHO BKIFOYEHHBIX PE3UCTOPOB.

3HAKOMCTBO ¢ TEXHHYECKUMH YCTPOHCTBAMHU U UX KOHCTPYMPOBaHHE

5. KoHcTpyrpoBaHne HaKJIOHHOM TUIOCKOCTH ¢ 3a1aHHbIM 3HaueHueM KIT/1.
6. KoncrpyupoBanue apeoMeTpa U UCIIBITAHUE €r0 padOTHI.
7. COopKa AIIeKTPUYECKOM [IENMU ¥ U3MEPEHUE CHIIbI TOKA B €€ PA3TUYHBIX YUaCTKaX.

8. COopka dIeKTpOMarHuTa 1 UCIBITAHUE €ro ACHCTBHUS.



9. M3ydeHue 37IeKTPUIECKOTO IBUTATENS TOCTOSIHHOTO TOKA (HA MOJAEIIH).

10. KoHcTpynpoBanue 31eKTpoBUTATEIIS.

11. KoHcTpyrpoBaHue MOJeH TeJIeCKOoIa.

12. KoHncTpynpoBanue MOAEH JIOAKH € 3aJaHHOU TPY30II0AbEMHOCTBIO.
13. Or1eHKa CBOETO 3pEHUS U 1T0100P 0YKOB.

14.  KoHcTpyHnpoBaHHE POCTENUIIETO T'€HEPATOPA.

15.  H3zydeHue cBOMCTB U300pakeHUs B JIMH3AX.



7 kjaacc

KoanuecTBO
adort
Ne P
w/n HaumeHnoBaHue pa3jienoB 4yacoB | J1a0OpPaATOPHBIX KOHTPOJIbHBIX
1 ®duszuka 1 HU3NIECKHE METOAbl U3YUCHHS 4 1 i
TIPUPOJIBI
9 [TepBoHaYANILHEIC CBEJICHUS O CTPOCHUU 6 1 i
BEIIECTBA
3 BsaumoneiictBue Tei 22 5 2
4 JlaBiieHHne TBEPABIX TEJ, )KUJIKOCTEH U ra30B 20 2 2
5 PaGora, MomHOCTB, SHEPTHS 12 2 1
6 HTorosoe nmoBTopeHue 4 1
Bcezo 68 11 6
8 KJIACC
KoanuecTBO
paboT
Ne n/m HaunmeHoBaHue pa3aeiioB 4acoB JIa00paTOPHBIX KOHTPOJIBHbIX
1 TemnmoBble SBICHHUS 26 4 3
2 DNEKTPUUECKUE SIBICHUS 27 S 4
3 DJIEKTPOMArHUTHBIE SIBJICHUS 7 2 1
4 CBeTOBBIE SIBJICHHUS 8 1 1
S HTorosoe noBropeHne 1 - 1
Bcezo 68 12 10




9 KJIACC

KosmmuecTBo
padoTt
Ne i/ HaumeHoBaHue pa3ieioB 4acoB J1a0OpPaTOPHBIX KOHTPOJIbHBIX
3aKOHBI B3aUMOJICHCTBHUS U IBUKE-
1 g A 35 2 2
HUS TEJ
MexaHnuueckue KojaeOaHusl U BOJI-
2 18 1 1
HBL. 3BYK
3 DJIEKTPOMAarHUTHOE T0JIe 15 1 1
4 KBaHTOBBIC sIBIICHUS 20 1 1
Crtpoenne u 3Bomonus BeeneHHON 9 - -
5 HrtoroBoe noBTopeHue 5 - 1
Bcezo 102 5 6




